Abstract. Box & Cox (1964) proposed a parametric power transformation technique in order to reduce anomalies such as non-additivity, non-normality and heteroscedasticity. Although the transformation has been extensively studied, no bibliography of the published research exists at present. An attempt is made here to review the work relating to this transformation.
Introduction
Many important results in statistical analysis follow from the assumption that the population being sampled or investigated is normally distributed with a common variance and additive errror structure. When the relevant theoretical assumptions relating to a selected method of analysis are approximately satisfied, the usual procedures can be applied in order to make inferences about unknown parameters of interest. In situations where the assumptions are seriously violated several options are available (see Graybill, 1976 Most researchers, however, have opted for (iii) which has attracted much attention as documented by Thoeni (1967) and Hoyle (1973) suggested a simple graphical procedure to estimate the transformation parameter by utilizing the principle of one degree or freedom for non-additivity in a two-way table without replication while Hernandes & Johnson (1980) proposed to estimate the transformation by minimizing the Kullback-Leibler information in examining the large sample behaviour of transformation to normality. A more analytical procedure to estimate the transformation parameter which simultaneously corrects for the nonadditivity and heterogeneity of residuals has been proposed by Hinkley (1985) . The approach is based on likelihood analysis for local deviations from a normal theory linear model. A non-parametric estimator of the transformation based on Kendall's rank correlation was proposed by Han (1987) , and is found to be more consistent and efficient than the maximum likelihood estimator. The application of the Box-Cox technique to simple random effects models was suggested by Solomon (1985) and has been extended to cover all mixed models by Sakia (1988) 
for exogenously given zi and both U2 and ( to be unknown. However, both the above forms have been modified by Sarkar (1985) Rather than estimating the median, Taylor (1986) has given an approximate method for estimating the mean of the dependent variable after a Box-Cox transformation. The approximation is shown to be inaccurate when the transformation parameter is close to zero and when the error variance is large. It is also shown that there is some cost in estimating the transformation parameter, although not a severe one. Sakia (1988 Sakia ( , 1990 has extended the approximation to cover all balanced mixed models. In addition, expressions for the variance of the estimated mean and the bias due to retransformation are provided. In a Monte Carlo experiment Smallwood & Blayblock (1986) examined the forecasting performance of the power transformation and showed that the sign and magnitude of the transformation parameter influence the forecasting performance.
Conclusions
The Box-Cox transformation has been widely used since it was first proposed. It has inspired a large amount of research on its applicability as well as on the drawbacks arising from its use. However, one thing is clear; that seldom does this transformation fulfil the basic assumptions of linearity, normality and homoscedasticity simultaneously as originally suggested by Box & Cox (1964). The Box-Cox transformation has found more practical utility in the empirical determination of functional relationships in a variety of fields, especially in econometrics.
